Antagonism of 5-hydroxytryptamine2 receptor-mediated phosphatidylinositol turnover by d-lysergic acid diethylamide.
The interactions of the indolealkylamine hallucinogen d-lysergic acid diethylamide (d-LSD) and two phenalkylamine hallucinogens, 2,5-dimethoxy-4-bromoamphetamine (DOB) and 2,5-dimethoxy-4-iodoamphetamine (DOI), with 5-hydroxytryptamine2 (5-HT2) receptors were analyzed in rat cortex using both radioligand binding techniques and biochemical measurements of phosphatidylinositol (PI) turnover. 5-HT2 binding sites were labeled by [3H]ketanserin. DOB and DOI displayed decreased affinity for 5-HT2 sites in the presence of 10(-4) M GTP, whereas the ability of d-LSD to compete for these sites was not affected by the presence of 10(-4) M GTP. Moreover, the Hill slope of the d-LSD competition curve was unity in both the absence and presence of 10(-4) M GTP. These findings suggest that d-LSD is an antagonist at 5-HT2 receptors. PI turnover studies in rat cortex showed that at 10(-5) M concentrations d-LSD, DOB and DOI display partial agonist activity in comparison to 10(-5) 5-HT. Stimulation of PI turnover by 5-HT, DOB and DOI was inhibited by the 5-HT2 antagonist ketanserin (10(-6) M). The d-LSD PI signal was not affected by the presence of ketanserin. In addition, nanomolar concentrations of d-LSD did not stimulate PI turnover in rat cortex. Moreover, nanomolar concentrations of d-LSD are able to significantly antagonize the stimulatory effect of 10(-5) M 5-HT on PI turnover. These data suggest that d-LSD acts as an antagonist at 5-HT2 receptors in rat cortex. At high concentrations (greater than 1 microM) d-LSD stimulates low-level PI turnover via a non-5-HT2 receptor-mediated mechanism.